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Navel benzonaphthyridines 
Field of application of the Invention 

The invention relates to novel 6-phenyIbenzonaphthyridines which are used in the pharmaceutical 
industry for the production of pharmaceutical compositions. 



Known technical background 

The International applications WO98/21208 (= USP 6,008,215), WO98/40382 (= USP 6,-143,759), 
W099/57118 (= USP 6,306.869), WOO/12501 and WO02/066478 describe 6-phenylbanzonaphthyrldF- 
nes and their N-oxides as PDE3/4 inhibitors. 



Description of the Invention 

It has now been found that the compounds of formula 1, which are described in more detail below and 
which differ from the prior-art compounds in particular by substitution on the 6-phenyl ring, have 
surprising and particularly advantageous properties. 

The invention thus relates to compounds of formula 1 , 



R3 



R2 




'3 



in which 

R1 is l-4C-alkyl, 
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1 

R2 is hydroxyl. 1-4C-alkoxy, 3-7C-cycloalkoxy, 3-7C-cydoalkylmethoxy, or 1-4C-alkoxy which Is 

completely or predominantly substituted by fluorine, 

R3 is hydroxyl, l-4C-alkoxy, 3-7C-cycIoalkoxy, 3~7C-cydoalkyImethoxy, or 1-4C-alkoxy which is 

completely or predominantly substituted by fluorine, 
or In which 

R2 and R3 together are a 1-2C-alkylenedioxy group, 

R4 is hydrogen, halogen, nitro, l-4C-alkyl, trifluoromethyl or 1-4C-aIkoxy, 

R5 Is hydrogen or 1 -80-aIkyl, 

R6 is hydrogen, 1-8C-alkylcarbonyi, 3-7C-cydoalkylcarbonyl, 3-7C-cyc|oa|kyImethyIcarbonyl» Aryl- 

carbonyl or Aryl-1 -4C-alkylcarbonyl bedeutet, 
Aryl is phenyl or phenyl substituted by R7 and/or R8, 
R7 is halogen, nitro, 1-4C-alkyl or 1-4C-alkoxy f 
R8 Is halogen, nitro, 1-4C-alkyl or 1-4C-alkoxy. 
n is 1 or 2, 

the salts, the N-oxides of these compounds and the salts of the latter, 

1-4C-Alkyl represents a straight-chain or branched alkyl radical having 1 to 4 carbon atoms. Examples 
which may be mentioned are the butyt, isobutyl, sec-butyl, tert-butyl. propyl, Isopropyl and, preferably, 
the ethyl and methyl radicals. 

1-4C-Alkoxy represents radicals which, in addition to the oxygen atom, contain a straight-chain or 
branched alkyl radical having 1 to 4 carbon atoms. Examples which may be mentioned are the butoxy, 
isobutoxy, seobutoxy, tert-butoxy T propoxy, isopropoxy and, preferably, the ethoxy.and jnethoxy.. 
radicals. 

3-7C-Cycloalkoxy represents, for example, cyclopropyloxy, cyclobutyloxy, cyclopentyloxy, cyclohexyloxy 
and cycloheptyloxy, of which cyclopropyloxy, cyclobutyloxy and cyclopentyloxy are preferred. 

3-7C-Cydoalkylmethoxy represents, for example, cyclopropylmethoxy, cydobutylmethoxy, cyclopentyl- 
methoxy. cyclohexylmethoxy and cycloheptylmethoxy, of which cyclopropylmethoxy, cydobutylmethoxy 
and cyclopentylmethoxy are preferred. 

As 1-4C-Alkoxy which is completely or predominantly substituted by fluorine, the 2,2,3,3,3-pentafluoro- 
propoxy, the perfluoroethoxy, the 1 .1 ,2,2-tetrafluoroethoxy, the 1 ,2,2-trlfluoroethoxy, the trifluorometh- 
oxy. in particular the 2.2,2-trifluoroethoxy, and preferably the difluoromethoxy radicals, for example, 
nnay be mentioned. In this context, "predominantly" means that more than half of the hydrogen atoms of 
the 1-4C-alkoxy groups are replaced by fluorine atoms, 

1-2C-Alkylenedioxy represents, for example, the methylenedloxy (-O-CH2-O-) or the ethytenedioxy 
(-O-CHsrCHrO-) radical — 
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Halogen within the meaning of the invention is fluorine, chlorine or brorhine. 

1-8C-AIkyl represents straight-chain or branched alkyl radicals having 1 to 8 carbon atoms. Examples 
which may be mentioned are the octyi, heplyi. isoheptyi (5-methylhexyl), hexyl, Isohexyl (4-methylpent- 
yi), neohexyl (3,3-dlmethyJbutyl), pentyl. isopentyl (3-methy!butyl). neopentyl (2,2-dimethylpropyl), butyl, 
Isobutyl, sec-butyl, tert-butyl, propyl, isopropyl, ethyl or methyl radical. 

1-ec-Alkylcarbonyl Is a carbonyl group to which one of the abovementioned 1-8C r alkyl radicals is 
bonded. An example is the acetyl radical [CH 3 C(0)-J. 

3-7C-Cyc!oall<yl represents the cyclopropyl, cyclobutyl, cyciopentyl, cyclohexyl or cycloheptyl radical. 

3-7C-Cycloalkylmethy| represents a methyl radical which is substituted by one of the abovementioned 
3-7C-cycloalky| radicals. Examples which may be mentioned are the cycloalkylmethyl radicals cydopro- 
pylmethyl, cyclobutylmethyl and cyclopentylmethyl. 

3-7C-CycloaIkylcarbonyl is a carbonyl group to which one of the above-mentioned 3-7C-cycIoalkyl 
radicals Is bonded. An example is the cyclopentylcarbonyl radical. 

3-7C-Cycloalkylmethylcarbonyl is a carbonyl group to which one of the above-mentioned 3-7C-cyclo- 
alkylmethyl radicals is bonded. An example is the cyclopropylmethylcarbonyi radical. 



"N-oxides of these compounds" stands for any single or multiple N-oxide(s), which can be formed 
starting from the compounds of formufa 1. Preferred are the single N-oxides at the nitrogen atom in 
2-position of the benzonaphthyrldlne ring system. 

The substltuents R4 and -C(0)N(R5)-CH(CH 3 MCH 2 )n-OR6 of the compounds of formula 1 can be 
attached in the ortho, meta or para position with respect to the binding position In which the 6-phenyl 
ring Is bonded to the benzonaphthyridine ring system* Preference Is given to compounds of formula 1, 
in which R4 is hydrogen and -C(0)N(R5)'CH(CH 3 )-(CH2) n -OR6 is attached in the meta or in the para 
position; most preferred is the para position. 

Suitable salts of compounds of formula 1 - depending on substitution - are all acid addition salts or ail 
salts with bases. The pharmacologically tolerable salts of the inorganfc and organic acids and bases 
customarily used in pharmacy may be particularly mentioned. Those suitable are, on the one hand, 
water-soluble and water-insoluble acid addition salts with adds such as, for example, hydrochloric acid, 
hydrobromic acid, phosphoric acid, nitric acid, sulfuric acid, acetic acid, citric acid, D-gluconic acid, 
benzoic acid. 2-(4-hydroxybenzoyl)benzoic acid, butyric acid, sulfosalicyiic acid, maleic acid, lauric acid, 
malic acid, fumaric acid, succinic acid, oxalic acid, tartaric acid, embonic acid, stearic acid, toluene- 



4. SEP. 2002 • 14:22 fiLTflNfl PHflRMfl AG 

1088EPORD01 0902^fe 



NR. 352 S. 11/138 



-4- 



suffonic acid, methanesulfonic acid or 3-hydroxy-2-naphthoic acid, where the acids are employed in salt 
preparation - depending on whether a mono- or polybasic acid is concerned and depending on which 
salt is desired - In an equimotar quantitative ratio or one differing therefrom. 

On the other hand salts with bases are also suitable. Examples of salts with bases which may be 
mentioned are alkali metal (lithium, sodium, potassium) or calcium, aluminum, magnesium or titanium 
salts, where here too the bases are employed in salt preparation In an equimolar quantitative ratio or 
one differing therefrom. 

Pharmacologically intolerable salts which can be obtained first, for example, as process products in the 
preparation of the compounds according to the invention on an industrial scale, are converted into 
pharmacologically tolerable salts by methods known to the person skilled In the art. 

It is known to the person skilled in the art that the compounds according to the invention and their salts, 
for example when they are isolated in crystalline form, may comprise varying amounts of solvents. 
Accordingly, the invention also embraces all solvates and in particular all hydrates of the compounds of 
formula 1, and also all solvates and in particular all hydrates of the salts of the compounds of formula 
1. 

Compounds of formula 1 to be emphasized are those In which 
R1 is 1-4C-eIkyl, 

R2 Is 1-4C-alkoxy, 3-60cycloafkoxy, 3-6C-cyc!oalkylmethoxy, or 1-4C-alkoxy which is completely 

or predomiaantly. substituted _by, fluorine, _ 

R3 Is 1-4C-alkoxy, 3-6C-cycloalkoxy f 3-6Ccycloalkylmethoxy, or 1-4C-alkoxy which is completely 

or predominantly substituted by fluorine, 
R4 is hydrogen, 1 -4C-alkyl, trifluoromethyl or 1 -4C-aIkoxy, 
R5 is hydrogen or 1 -4C-alkyI, 

RB is hydrogen, 1*4C-alkylcarbonyt, 3-7C-cycloa|kylcarbonyf, 3*7C-cyuIoalkylmethylcarbonyl, Aryl- 

carbonyl or AryI-1-2C-alkylcarbonyl, 
Aryl is phenyl or phenyl substituted by R7 and/or R8, 
R7 Is halogen, nitro, 1-4C-a|ky| or1 -4C-alkoxy, 
R6 Is halogen, nitro,' 1 -4C-alkyl or 1 -4C-alkoxy, 
n Is1or2, 

the salts, the N-oxIdes of these compounds and the salts of the latter. 

Compounds of formula 1 to be particularly emphasized are those in which 

R1 is methyl, 

R2 Is 1-4C-alkoxy, 

R3 Is 1-4C-alkoxy, 

R4 ishydrogen,* _ — 
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RS is 1-4C-alkyl. 

R6 fe hydrogen, I^C-alkylcarbopyl, Arylcarbonyl or Aryl-1~2C-alkylcarbonyl, 

Aryl is phenyl or phenyl substituted by R7 and/or R8, 

R7 is nitro, 1-2C-alkyl or 1«2C-aIkoxy, 

R8 is i-2C-aikoxy f 

n . is 1 or 2, 

the salts, the N~oxides of these compounds and the salts of the tatter 

Preferred compounds of formula 1 are those in which 

R1 is methyl, 

R2 is methoxy or ethoxy, 

R3 is methoxy, 

R4 is hydrogen, 

R5 is isopropyl, 

and in which either 

RB is hydrogen, benzylcarbonyl, 4-nitrophenylcarbonyl, 3,4-dImethoxyphenyIcarbonyl, 3,5-dimeth- 

oxyphenylcarbonyi or acetyl and 
n is1 f 
or 

R6 is phenyloarbonyl. ben2ylcarbonyl or 3,4-dimethoxybenzyicarbonyl and 



the salts, the N-oxides of these compounds and the salts of the latter. 

A special embodiment of the compounds of the present invention Include those compounds of formula 
1. in which R1 is methyl, R2 is ethoxy and R3 is methoxy. 

Another special embodiment of the compounds of the present invention include those compounds of 
formula 1 In which R1 is methyl, R2 is ethoxy t R3 is methoxy and R4 is hydrogen. 



is 2, 



Stiff another special embodiment of the compounds of the present invention Include those compounds 
of formula 1 in which R1 is methyl, R2 Is ethoxy, R3 is methoxy, R4 is hydrogen and the radical 
-C(0)N(R5)-CH(CH 3 MCH 2 VOR6 is attached to the 6-phenyl-ring in para-position. 
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The compounds of formula 1 are chlral compounds having chiral centers in positions 4a and 10b as 
well as in the radical -C(Q)N(R5)>CH(CH3HCH2)n"QR6 . 



Numbering: 




The invention therefore includes all conceivable pure dlastereomers end pure enantiomers and 
mixtures thereof in any mixing ratio, including the racemates. Preference is given to compounds of 
formula 1 in which the hydrogen atoms in positions 4a and 10b are in the els position relative to one 
another The pure cis enantiomers and their mixtures in any mixing ratio and including the racemates 
are particularly preferred. 

The most preferred compounds In this context are those compounds of formula 1, which have with 
respect to the chlral centers the configuration shown In formulae (1*) and (1**); 
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The compounds according to the invention can be prepared, for example; as shown in the reaction 
scheme 1 below. 

The compounds of formula 1 can be prepared by reacting compounds of formula 4, in which R1. R2. 
R3 and R4 have the meanings given above, with compounds of formula 2, in which rb and n have the 
meanings given above. 

Advantageously, the reaction is carried out using standard coupling reagents known to the person 
skilled in the art. such as, for example. N.N'-dicyclohexylcarbodlimide, NH3-dlmethylaminopropyl)-N- 
ethylcartjodRmlde or O-BenzoWazol-1-^ 

Alternatively, the compounds of formula 4. in which R1. R2, R3 and R4 have the meanings given 
above can In a first step be activated, for example by forming an acid halide or acid anhydride 
(compounds of formula 3) and in a second step be reacted with compounds of formula 2, in which R6 
and n have the meanings given above, to yield the compounds of formula 1 . ~^ 

Compounds of formula 1. in which R1. R2, R3, R4 and R5 have the meanings given above and R6 has 
the meaning hydrogen (H) preferably are not directly prepared by reacting compounds of formulae 3 or 
4 with compounds of formula 2. They can be prepared starting from compounds of formula 1. In which 
R1. R2, R3, R4 and R5 have the meanings given above and R6 has a meaning other than hydrogen, 
by saponification of the -(CH^ORS ester group by treating with strong bases like sodium, potassium 
or lithium hydroxide in water or organic solvents like alcohols, ethers, DMSO and DMF or preferably 
• under mild saponification conditions by treating with weak bases in the mentioned solvents. Suitable 
reaction conditions for the saponification step are described, for example, in the following examples. 

Compounds of formula 2 are known or can be prepared according to processes known to the person 
skilled in the art or as described in the following examples. 

The preparation of compounds of formulae 3 and 4 is described, for example, in the International 
Patent Applications WO98/2120B (= USP $.008,21 5) and WO02/066476. 

Compounds of formulae (1*) and (1~) can be prepared by reacting (4aR, l0bS)-configurated com- 
pounds of formulae 3 or 4 with enantiomeric pure compounds of formula 2. The preparation of (4aR, 
10bS)-configuurated compounds of formulae 3 and 4 Is also described in the international Patent 
Applications WO98/21208 (= USP 6,008,215) and WO02/066476. The preparation of enantiomeric 
pure compounds of formula 2 is known to the person skilled in the art; they can be prepared, for 
example, starting from 2R-amlno-propanol, 2S-amino-propanol. 3R-emino-butanol or 3S-amlno-buta- 
nol or as described in Tetrahedron Vol. 45, No. 16, pp. 4969 to 4988, 1989. 
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Reaction scheme 1: 
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The compounds of formula 1 prepared by the processes described above can, if desired, be converted 
into their salts, or salts of the compounds of formula 1 obtained can, if desired, be converted Into the 
free compounds. Corresponding processes are known to the person skilled in the art. 

In addition, the compounds of formula 1 can be converted by derivatisation into further compounds of 
formula 1. Thus, for example, compounds of formula 1 can be converted, if desired, into their N-oxides. 



The N-oxldation is carried out in a manner, which is known to the person skilled in the art, for example 
with the aid of hydrogen peroxide in methanol or with the aid of m-chloroperoxybenzofc acid In 
dichloromethane: The person skilled in the art is familiar on the basis of his/her expert knowledge with 
the reaction conditions, which are specifically necessary for carrying out the N-oxIdation. 

It Is also known to the person skilled in the art that, if a plurality of reactive centers are present In a 
starting material or intermediate, It may be necessary to temporarily block one or more reactive centers 
with protective groups so that a reaction takes place only at the desired reactive center. A detailed des- 
cription of how to use a farge number of proven protective groups can be found, for example, in T.W. 
Greene, Protective Groups in Organic Synthesis, John Wiley & Sons, 1991. 

The substances according to the invention are Isolated and purified In a manner known per se, for 
example by distilling off the solvent under reduced pressure and recrystalilzlng the residue obtained 
from a suitable solvent or subjecting it to one of the customary purification methods, such as, for 
example, column chromatography on a suitable support material. 

Salts are obtained by dissolving the free compound In a suitable solvent (e.g. a ketone, such as aceto- 
ne, methyl ethyl ketone or methyl isobutyl ketone, an ether, such as diethyl ether, tetrahydrofuran or 
dioxane, a chlorinated hydrocarbon, such as methylene chloride or chloroform, or a Iow~mo|ecu|ar- 
weight aliphatic alcohol, such as ethanol or isopropanol) which contains the desired acid or base, or to 
which the desired acid or base is then added. The salts are obtained by filtering, repreclpitating, 
precipitating with a nonsolvent for the addition salt or by evaporating the solvent. Salts obtained can be 
converted into the free compounds, which can In turn be converted into salts, by alkallzatlon or by 
acidification. In this manner, pharmacologically unacceptable salts can be converted into Pharmacologic 
caliy acceptable salts. 

The following examples serve to illustrate the invention In greater detail without restricting it. Further 
compounds of formula 1 , whose preparation is not explicitly described, can also be prepared In an 
analogous manner or in a manner familiar per se to the person skilled In the art using customary 
process techniques. 
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ln the examples, m.p. stands for melting point, h for hour(s), RT for room temperature, calc for calcula- 
te and frid for fou nd. The compounds mentioned in the examples an d their salts are p r eferred subject 
of the Invention. 
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Examples 



End products 

1- Phonvl-acetic acid [gh2^{1J4^{4af^^ 

hexahvdro4>enzorciri.61naphthvridin-6-vn^h 



0.9 ml of Diisopropyl amine are added to a suspension of 1.0 g 4^(4aR,10bS)-9-ethoxy-8-methoxy-2- 
methyl-1 ,2,3,4,4a, 1 0b-hexahydrobenzo[c][1 ,6]naphthyridin-6-yl)benzoic acid in 50 ml of acetonitrile. The 
reaction mixture is stirred at RT for 30 min and then 1.0 g of O-BenzotrlazoM-yf-N.N.^N-bis- 
(tetramethylen)-uronium-hexafluorophosphate (HBTU) are added, yielding a clear light-brown solution. 
This solution is added to a solution of 0.81 g of phenyl-acetic aoid (S)-2-isopropylamlno-propyl ester 
hydrochloride in a mixture of 50 ml acetonitrile and 0.5 ml of dUsopropyl amine. The reaction mixture is 
stirred at RT for about 15 h and filtered. The filtrate is substantially concentrated under reduced 
pressure, and the highly viscous residue Is partitioned between dlchloromethane and saturated sodium 
bicarbonate solution. The organic phase is washed with water, dried over sodium sulfate and 
concentrated, The resln-Hke residue is purified by silica gel chromatography, and the product fraction is 
separated off and concentrated, This gives 0.73 g of the title compound as a solid foam. 

MS: calc: C 37 H 45 N 3 O s ( 61 1 .79) fnd.: [M+1] 612,2 



ester 




Analogously to example 1, the following title compounds are obtained when, Instead of phenyl-acetio 
acid (5)-2-|sopropyiamino-propyl ester hydrochloride, the respective appropriately substituted ester are 
used as reaction partner: 
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2. Benzoic acid fSl-2-tf 1 -f4-i fdaR.10bS).9^thoxv-8-methoxy.2.mftthv l-1 .2.3.4.4a.1 Qb-hexahy. 
dro-benzorclH .6lnaphthyridin-6.v».Dhenv n-fnathanovll-isoproDV<-amlno^-Dropvl aster 




Prepared from 4-((4aR,10bS)-9-ethoxy-8-metho>{y-2-methyl-1 ,2.3.4,4a,10b-hexahydrobenzo[c]ri ,6]- 
naphthyridin : 6-yl)benzoic acid and benzoic acid (S)-2-isopropylamlno-propyl ester as described for 
example 1 . 

MS: calc.:C 39 H43N 3 O s (597.75) find.: [M+1] 598.2 



3. 3^>lmBthoxv-bBnzoicacldfiS>-2-ai-r4-ff4aR.10bS^ -9-ethoxv-8-methoxv.2-methvl. 

1.2.3.4^a.10b-hexahvdro-benzorc1M.61naphthvridin-B>vnHahenvn-m ethaiiovl>.iaooropvl- 
arninoVoropvt ester 




Prepared from 4-((4aR,10bS)-9-etboxy~8-methoxy-2-methyl-1 ,2,3,4,4a, 10b-hexahydrobenzo[c][1 ,6]- 
naphthyridin-6-yl)benzoic acid and 3,4-dimethoxy-benzoic acid (s)-2-isopropylamino-propyl ester as 
described for example 1 . 



MS: oalc: C 99 H 47 N 3 Or (657.81 ) 



find.: [M+1] 658.2 



4.SEP.2002 14 = 25 PLTftNR PHfll^lft GG 

1088EPORD01 0902^^ 



NR. 352 S. 20/38 



-13- 

4. 3.5-DlmQthoxy.bQnzoJc acid (SW2-tf144-(f4aR.10bSl-9-ethoxv-8-'methoxv-2«methvf" 
1 Jt 2 1 3 1 4 l 4a l 1jO^ 
amlno)-propyl ester 




Prepared from ' 4-((4aR,10bS)-9-ethoxy-B-meft^^ 

naphthyridin-6-yl)benzoic acid and 3,5-dimethoxy-benzoic acid (5)-2-isopropylamIno-propyl ester as 
described for example 1 . 

MS: calc.: H 47 N 3 Or (657.81 ) fnd.: [M+1] 65B.2 

5. Acetic actd (S)"2»(f1>r4^4aR.1QbSV9^tho>cv-8>mBthoxv>2-methvM. 2.3.4,4a,10b*hexahv* 
dro4iBnzorciri.61naphthvr^^ ester 
dlhvdrochloride 




Prepared from 4-((4aR,1 0bS)-9-ethoxy-8-methoxy-2-methyl-1 ,2,3,4,48,1 0b4iexahydrobenzo[c][1 ,6]- 
naphthyridin-6-yI)benzoic acid and acetic acid (S)-2HSOpropy!amino-propyl ester as described for 
example 1 . 



MS: calc: C 3i H 4l N 3 O s ( 535.69) 



fnd.:[M+1] 536.3 
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6 . Benzoic acid a^fi.r4.ff4aR 1 iobS^-9^thoxv.8.fnetho x Y-2.methvM.2.3A4a.10b-haxahvdro: 
hen2ofcU1.6Tnaphthvridin-e-vlt-DhBnvn-mBth anovll-i80PrQfivl.aniino1 .butvl Qatar 




Prepared from 4-((4aR,10bS)-9-ethoxy-8-methoxy-2-rnethyl-1,2 I 3,4.4e,10b-h8xahydrobenzo[o]I1 ,6]- 
naphthyridin-6-yl)benzofc acid and rac-benzolc acid 3-fsopropylamino-butyl ester as described for 
example 1. 

MS: calc: C 37 H< s N 3 O s (61 1 .79) fhd.: [M-H] 612.2 

7, Phonvl-acatlc acid 3-tf 1 -f4-(f4aR.1 0bSl-9-athoxv^«rriBtlioxv -2-methvM .2,3.4.4a.1 Qb-hexa- 
hYdrQ.bBnzorciri.einaDhthvridln^.vn.phenv n-mBthanovl>-isopropyl^mlno)-butV» ester 




Prepared from 4-((4aR.10bS)-9 r ethoxy-8-methoxy-2-methyl-l.2,3,4,4a 1 10b-hexahydroben2o[c]t1 ,6]- 
naphthyrldln-6-yl)benzoic acid and rac-phenyl-acetic acid 3-lsopropylamino-butyl ester as described for 
example 1. 

MS: calc: C 3B H 4 7N a 0 5 ( 625.82) fhd.: [M+1] 626.3 _ 
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8. 



(3.4^Dim6thoxvH>hanvn^ cBtieaeid3^f1-r4^4aR T 10bS^^thoxv.4l^nethoxv.2^iethvl. 

1,2.3,4^a,10b-hexahvdro^enzoroiri. 61naDhthw»dln-6-vn-bhenvl1^Tiothanovn.|soDrop vi. 
amlnol-butvl ester 




Prepared from 4-((4aR,1 0bS)-9-ethoxy-B-methoxy-2-methyI-1 ,2,3,4,4a,1 0b-hexahydrobenzo[c][1 t ej. 
naphthyridin-S-yl)ber»zoic acid and rac-(3,4-dimethoxy-pheny1)-acetic acid 3-isopropylamlno-butyl ester 
as described for example 1 . 



MS: calc: C 40 H 6 i N 3 0 7 ( 685.87) 



fnd.: [M+1] 686.4 



9. 



4.Nitro-benzoloaoidfS U2-»1-r4-^4aR.10bS^.ethoxv^-mBthoxv.2.mQthvl-1.2.3.4.4n.lnh. 

hexahvdro.bQn2orclM. 61naphthvr8dln-6-vn.DhBnvn-mathanovlVisoproDvl-amino^DroDvl 
ester 




Over a period of about 5 min, a solution of 0.42 g of 4-((4aR,10bS)-9-ethoxy-8-methoxy-2-methyl- 
l,2,3,4,4a,10b-hexahydrobenzo[c][l,6]napbthyridin-6-yl)benzoyl chloride In 10 ml of acetonitrile is 
added dropwlse to a mixture, cooled with ice/water, of 0.31 g of 4-nitro-benzolc acid (S)-2-isopropylami- 
no-propyl ester hydrochloride and 0.5 g of triethylamlne In 10 ml of acetonitrile. The reaction mixture is 
stirred at RTfor about 15 h end then substantially concentrated under reduced pressure, and the highly 
viscous residue is partitioned between dichloromethane and saturated sodium bicarbonate solution. 
The organic phase is washed with water, dried over sodium sulfate and concentrated. The resin-like re- 
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sidue Is .purified by silica gel chromatography, and the product fraction is separated off and concentra- 
ted. This gives 0,34 g of the title compound as a solid foam . 

MS: calc.: Csa H 42 N 4 Oy (642.76) fhd.: [M+1J 643.3 

10. 4-Nltro-benzoic acid (R^2»ff1.r4*f(4aR.10bSl»9^thoxv-B»mett^ . 
hQxahvdro4ienzorciri.61naphthwM 
ester 

I 




Prepared from 4-((4aR,1 0bS)-9-ethoxy-8-methoxy-2«methyM ,2,3,4,4a,1 0b-hexahydrobenzo[c}[1 ,6]- 
naphthyridln-6-y))benzoyl chloride and 4-nltro-benzoic acid (R)-2~isopropylamino-propyt ester hydrochlo- 
ride as* described for example 9. 

MS: calc.": C 3B H 42 N 4 O7 ( (54276) " " " fnd.: 643.3 

11. 4Wf4aRj10bSU9-Ethoxy.8»methow»2«methvM^^ 
b<mzorciri T 61napmhvrldin-6-v1^^ 




2 ml of triethylamlne are added to a solution of 0.64 g of 4-NKro-benzoic acid (S)-2-({1-[4-((4aR f 10bS)- 
9-ethoxy-8-methoxy-^methyl-1 ,2>,4,4a,10b-hexahydro~benzo[c][1 ,6]naphthyridin-6-y1)-phenyl]-metha- 
noyl}-lsopropyhamino)-propyl ester in 5 ml methanol. The reaction mixture Is stirred at RT for about 15 



Cm** 



4- A Oaa 1 A • 1 1 
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h and then substantially concentrated under reduced pressure, and the highly viscous residue is 
partitioned between dichloromethane and saturated sodium bicarbonate solution. The organic phase is 
washed with water, dried over sodium sulfate and concentrated. The resln-IIke residue is purified by 
silica gel chromatography, and the product fraction is separated off and concentrated. This gives 0.29 g 
of the title compound as a solid foam. M. p. 104-1 12°C (unsharp) 



Optical rotation: [a] ™ = - 65.3° (c = 100 mg/ml, methanol) 

MS: calc.:C29 Had N 3 0 4 (493.65) fnd.: [M+1] 494.2 HPLCfmln] 9-71 



12 - 4-fr4aR,lObS).9.Ethoxv>8-methoxv-2^neth vl-1.2.3.4.4a.10b.hexahvdro.benzofciri T q n a ph. 
thvridin-B.vl>-N-ffR).2.hvdrox v.1-methvl-ethvn-N.isoDroDvl-bBnzamidB 




Prepared as descrlbedin example 11, starting from 4-Nitro-benzoic acid (R)-2-({1-I4-((4aR,10bS)-9-eth- 
oxy-6-methoxy-2-methyM ,2,3,4,4a, 1 0b-hexahydro-benzo[c]{1 ,6]naphthyrid?n-6-ylhphenylhmethanoyl>- 
isopropyl-amino)-propyl ester. M. p. 92.6-98°C (unsharp, solid foam) 

Optical rotation: [a] % = - 67.9 9 (c = 100 mg/ml. methanol) 

MS: calc: CaB H 38 Ng O fl (493.65) frid.: [M+1] 494.2 HPLC[min] 9.82 



Determination of HPLC-Values: 

A Luna C1B (2) 150 x 2 mm column, packed with 5 urn particles from Phenomenex was used; the 
chromatography was carried out at room temperature using a flow of 0.4 ml/min. The solvent system 
employed was solvent A (water containing 5 mM ammonium acetate and 0.2% concentrated formic 
. . acid) and solvent B (90% aoetonitrile and 10% Water containing 5 mM ammonium acetate and 0.2% 
concentrated formic acfd), with the following gradient course being used: 
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The HPLC system was coupled online to a mass spectrometer as detection system. Detection was 
* carried out by ESI-MS (Electrospray lonisation - Mass Spectrometry) in the positive ionisation mode. 



Under these HPLC conditions the Example 1 1 and Example 12 were chromatoQraphically separated at 
60% valley with retention times of 9.71 mln and 9.82 min f respectively. 
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Starttno materials 

4-f(4aR.10bS>-9-EthoxY ^>methoxv.2^athvl-1.2.3.4.4a.10b-»e)tahvtirobflnzoreiri.Ginaph- 
thvridtn-fi.yftbengoic acid chloride di hvdrochlnrida = 4-fM-eis.9.Ethow.JI-methow.2. 
methyl-1 ,2,a,4,4a,10b-hexahvdrobBn z orcin.6TnaDhthvridin.6.vnbangoiB acid chloride 
dihydrochlorlde 

The title compound Is obtained from 4-{(4aR.10bS)-9-ethoxy-8-m6thoxy-2-methyl-1 .2,3,4.48.100^6X3. 
hydro^enzo[c][l I 6]naphthyridin-6.yl)benzolc add by the reaction, known to the person skilled in the art. 
with a chlorinating agent, such as thionyl chloride, oxalyl chloride, phosphorus trichloride or phosphorus 
pentachloride. The resulting acid chloride is directly used for the further reaction without purification. 



B - 4 r f(4aR l 10bS)-9-Ethoxy.8^nethoxv.2-m B t h vl-1.2.3.4.4 a .10b.hexah v dmbenzorciri.6] n a ph. 
thyridlo-6-vl>berizoic acid = 4.ff4^l B-9-Ethoxv.8.methoxv.2.mBthvl.i.2.3.4.4a.10h.h O v a . 
hydrobenzofclM .6Tnap hthvr>dln-fi-y|)banzolc acid 

The title compound is prepared as described in WO9B/21208; 

Optical rotation: [o] 2 j ■ - 109.7" (c ■ 1. methanol + 1.0 equivalent 0.1 N aq. sodium hydroxide) 
c ' Phenvl-acotlc acid fSV2-lso D ro D vla mlno-nronvl aster hvdroghlftrtrfft 



To a suspension of 10 g of (S)-2-Isopropylamino-propan-1-o| hydrochloride in 300 ml of dichlorom etha- 
ne 10 ml of phenyl-acetic acid chloride are added. The reaction mixture is stirred at RT for about 15 h 
and then substantially concentrated under reduced pressure, and the highly viscous residue Is partitio- 
ned between dichloromethane and saturated sodium bicarbonate solution. The organic phase Is 
washed with water, dried over sodium sulfate and concentrated. The resin-like residue is purified by 
silica gel chromatography, and the product fraction is separated off and concentrated. The residue Is 
dissolved in 150 ml of 2-propanol and 25 ml 2 N HCI in water are added. The mixture is stirred for about 
15 h and the resulting crystals are filtered off. This gives 10.9 g of the title compound. M. p. 114-118°C 
(unsharp) 

MS: calc: C,* H a i N O a (235.33) fnd.: [M+1] 236.2 

Analogously to starting material C. the following title compounds are obtained when the respective 
appropriately substituted acid chlorides and the appropriately substituted amino alkohols are used as 
reaction partners: 



4. SEP. 2002 14:27 RLTftNA PHflRMA AG ^ NR.352 S. 27/38 

1088EPORD01 0902^^ 

-20- 

D. Benzoic acid (SV-2-lsopropvlamino-propvl ester 



MS: calc: C ls H 1B N 0 2 (221 .30) fnd.: [M+1] 221 .9 

E. 3.4-Dintethoxv-benzpic acid (S)-2-isopropylamino-propvl ester 
MS: cala:Cis H23 NO„ (282.35) fnd.: [M+1] 281.9 

F. 3.5-Dimethoxv-bonzoio acid (S)-2-isopropvlamlno»propvl ester 

MS: . . calc: C 15 Ha N 0<» (282.35) . . . fhd,; [M+1] 282 

G. Acetic acid (S)-2-iBOpropvlam!no-propvl ester 

MS; calc: C e H 17 N O a (159.23) fnd.: [M+1] 159.9 

H. RacBenzolc acid 3.isopropvlamino-butvl ester 

MS: calc: C, 4 H 2 , NO z (235.33) fhd.: [M+1] 236.2 

J. Rac-Phenvl-acetlc acid 3-isopropyiamlno-bufyl ester 

MS: calc: C 15 Ha3N0 2 (249.36) fnd.: [M+1] 250 

K. Rac-f3.43Dimethoxv-phBnvO-acetic acid 3-jsopropvlamlno-butvt aster 

MS: calc: C, 7 H 27 N 0 4 (309.41) fnd.: [M+11 310.2 

L. 4-Nltro-benzolc acid (Sl-2-lsopropvlamlno-propyl ester 

MS: calc: daH^NzO-, (266.30) fnd.: [M+1] 266.9 

M. 4-Nitro-benzoic acid (R)-2-isoproPvlaroino-propvl ester 

MS: calc: C n3 H 18 N 2 0 4 (266.30) fnd.: [M+1] 286.9 

The appropriately substituted amino alkohols are known from Tetrahedron Vol. 45, No. 16, pp. 4969 to 
4988, 1969 or can be prepared analogously to the methods described there. 
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Commercial utility 

The compounds according to the invention have valuable pharmacological properties which make them 
commercially utllizable. As selective inhibitors of type 3 and 4 of cyclic nucleotide phosphodiesterase 
(PDE3, PDE4). they are suitable on the one hand as bronchial therapeutics (For the treatment of airway 
obstructions on account of their dilating action and cilia-stimulating action but also on account of their 
respiratory rate- and respiratory drive-increasing action), but on the other hand especially for the 
treatment of disorders of inflammatory nature, e.g. of the airways (asthma prophylaxis), of the skin, of 
the intestine, of the eyes and of the joints, which are mediated by mediators such as interferons, 
members of the tumour necrosis factor family, interleukins, chemokines, colony-stimulating factors.' 
growth factors, lipid mediators (e.g., inter alia, PAF, platelet-activating factor), bacterial factors (e.g! 
LPS), immunoglobulins, oxygen free radicals and related tree radicals (e.g. nitrogen monoxide NO), 
biogenic amines (e.g. histamine, serotonin), klnlns (e.g. bradyklnin). neurogenic mediators (such as 
substance P, neurokinin), proteins such as, for example, granular contents of leukocytes (inter alia 
cationic proteins of eosinophils) and adherence proteins (e.g. integrins). The compounds according to. 
the invention have smooth muscle-relaxant action, e.g. in the region of the bronchial system, of the 
blood circulation, and of the efferent urinary passages. Furthermore, they have cilia frequency- 
increasing action, for example in the bronchial system. 

In this context, the compounds according to the Invention Bre distinguished by low toxicity, good human 
acceptance, good enteral absorption and high bioavailability, great therapeutic breadth, the absence of 
significant side effects and good water solubility. 

On account of their PDE-inhibiting properties, the compounds according to the invention can be 
employed as therapeutics in human and veterinary medicine, where they can be used, for example, for 
the treatment and prophylaxis of the following diseases: acute and chronic (in particular inflammatory 
and allergen-induced) respiratory disorders of various origins (bronchitis, allergic bronchitis, bronchial 
asthma, emphysema, COPD); disorders associated with Impaired cilia function or increased demands 
on ciliar clearance (bronchitis, mucoviscidosis), dermatoses (especially of proliferative, inflammatory 
and allergic type) such as. for example, psoriasis (vulgaris), toxic and allergic contact eczema, atopic 
eczema, seborrheic eczema, lichen simplex, sunburn, pruritus in the anogenltal area, alopecia areata, 
hypertrophic scars, discoid lupus erythematosus, follicular and widespread pyodermias, endogenous 
and exogenous acne, acne rosacea and other proliferative, inflammatory and allergic skin disorders; 
disorders which are based on excessive release of TNF and leukotrtenes. i.e., for example, disorders of 
the arthritis type (rheumatoid arthritis, rheumatoid spondylitis, osteoarthritis and other arthritic 
conditions), systemic lupus erythematosus, disorders of the immune system (AIDS), Including AIDS- 
related- encephalopathies, autoimmune disorders such as diabetes mellitus (type I, autoimmune 
diabetes), multiple sclerosis and of the type virus-, bacteria- or parasite-induced demyelinlzation 
diseases, cerebral malaria or Lyme's disease, shock symptoms [septic shock, endotoxin shock, Gram- 
negative sepsis, toxic shock syndrome and ARDS (adult respiratory distress syndrome)] and also 
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generalized Inflammations In the gastrointestinal region (Crohn's disease and ulcerative colitis); 
disorders which are based on allergic and/or chronic, faulty immunological reactions In the region of the 
upper airways (pharynx, nose) and of the adjacent regions (paranasal sinuses, eyes), such as, for 
example, anergic rhinitis/sinusitis, chronic rhinitis/sinusitis, allergic conjunctivitis and also nasal polyps; 
and also disorders of the central nervous system such as memory disorders and Alzheimer's disease, 
candidiasis, leishmaniases and leprosy. 

On account of their vasorelaxant activity, the compounds according to the Invention can also be used 
for the treatment of high blood pressure disorders of various origins such as, for example, pulmonary 
high blood pressure and the concomitant symptoms associated therewith, for the treatment of erectile 
dysfunction or colics of the kidneys and the ureters in connection with kidney stones- 

On account of their cAMP-increasing action, however, they can also be used for disorders of the heart 
which can be treated by PDE inhibitors, such as, for example, cardiac Insufficiency, and also as anti- , 
thrombotic, platelet aggregation-inhibiting substances; 

The invention further relates to a method for the treatment of mammals Including humans who are 
suffering from one of the abovementloned diseases. The method comprises administering a therapeuti- 
cally effective and pharmacologically acceptable amount of one or more of the compounds according to 
the Invention to the sick mammal. 

The invention further relates to the compounds according to the invention for use in the treatment 
and/or prophylaxis of djseases, in particular the diseases mentioned, m m , . r _ ,.. . 

The invention also relates to the use of the compounds according to the invention for the production of 
pharmaceutical compositions which are employed for the treatment andfor prophylaxis of the diseases 
mentioned. 

The invention furthermore relates to pharmaceutical compositions for the treatment and/or prophylaxis 
of the diseases mentioned and which contain one or more of the compounds according to the invention. 

A further subject of the invention is a commercial product, consisting of a. customary secondary pack, a 
primary pack containing the pharmaceutical composition (for example an ampoule or a blister pack) 
and, if desired, an information leaflet, the pharmaceutical composition exhibiting antagonistic action 
against cyclic nucleotide phosphodiesterases of types 3 and 4 and leading to the attenuation of the • 
symptoms of illnesses which are connected with cyclic nucleotide phosphodiesterases of types 3 and 4, 
and the suitability of the pharmaceutical composition for the prophylaxis or treatment of illnesses which 
are connected with cyclic nucleotide phosphodiesterases of types 3 and 4 being indicated on the secon- 
dary pack and/or on the Information leaflet of the commercial product, and the pharmaceutical 
exposition containing one or more compounds of formula i according trthe ? invention: The secondary 
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pack, the primary pack containing the pharmaceutical composition and the information leaflet otherwise 
comply with what would be regarded as standard to the person skilled in the art for pharmaceutical 
compositions of this type. 

Advantageously, the substances according to the invention are also suitable for combination with other 
substances which bring about stimulation of cAMP, such as prostaglandins (PGE2. PGI2 and prostacy- 
clin) and their derivatives, direct adenylate cyclase stimulators such as forskolin and related substan- 
ces, or substances indirectly stimulating adenylate cyclase, such as catecholamines and adrenergic 
receptor agonists, In particular beta-mimetics. In combination, on account of their cAMP degradation- 
inhibiting action, they in this case display a synergistic, superadditive activity. This comes to bear, for 
example, in their use in combination with PGE2 for the treatment of pulmonary hypertension; 

The pharmaceutical compositions are prepared by processes which are known per ee and familiar to 
the person skilled in the art. As pharmaceutical compositions, the compounds according to the 
Invention (= active compounds) are either employed as such, or preferably In combination with suitable 
pharmaceutical auxiliaries and/or excipients, e.g. in the farm of tablets, coated tablets, capsules, 
caplets. suppositories, patches (e.g. as TTS), emulsions, suspensions, gels or solutions, the active 
compound content advantageously being between 0.1 and g5% and where, by the appropriate choice 
of the auxiliaries and/or excipients, a pharmaceutical administration form (e.g. a delayed release form 
or en enteric form) exactly suited to the active compound and/or to the desired onset of action can be 
achieved. 

The person skilled in the art is familiar with auxiliaries or excipients which are suitable for the desired y 
pharmaceutical formulations on account of his/her expert knowledge, in addition to solvents, gel for- 
mers, ointment bases and other active compound excipients, for example antioxidants, dispersants, 
emulsiflers, preservatives, solubilizers, colorants, complexing agents or permeation promoters, can be 
used. 

The administration of the pharmaceutical compositions according to the invention may be performed in 
any of the generally accepted modes of administration available in the art Illustrative examples of 
suitable modes of administration include intravenous, oral, nasal, parenteral, topical, transdermal and 
rectal delivery. Oral delivery is preferred. 

For the treatment of disorders of the respiratory tract, the compounds according to the invention are 
preferably also administered by inhalation in the form of an aerosol; the aerosol particles of solid, liquid 
or mixed composition preferably having a diameter of 0.5 to 10 urn, advantageously of 2 to 6 pm. 

Aerosol generation can be carried out. for example, by pressure-driven jet atomizers or ultrasonic 
atomizers, but advantageously by propeilant-drfven metered aerosols or propellant-free administration 
of micronlzed active compounds from inhalation capsules. 
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Depending on the inhaler system used, in addition to the active compounds the administration forms 
additionally contain the required exciplents, such as, for example, propallants (e.g. Frigen in the case of 
metered aerosols), surface-active substances, emulslflers, stabilizers, preservatives, flavorings, fillers 
(e.g. lactose in the case of powder inhalers) or, if appropriate, further active compounds. 

For the purposes of inhalation, a large number of apparatuses are available with which aerosols of 
optimum particle size can be generated and administered, using an inhalation technique which is as 
right as possible for the patient. In addition to the use of adaptors (spacers, expanders) and pear- 
shaped containers (e.g. Nebulator®, Volumatic®), and automatic devices emitting a puffer spray 
.(Autohaler®), for. metered aerosols, in particular in the case of powder inhalers, a number of technical 
solutions are available (e»g. Diskhaler®, Rotadisk®, Turbohaler® or the inhaler described in European 
Patent Application EP 0 505 321), . using which an optimal administration of active compound can be 
achieved. 

For the treatment of dermatoses, the compounds according to the invention are in particular administe- 
red in the form of those pharmaceutical compositions which are suitable for topical application. For the 
production of the pharmaceutical compositions, the compounds according to the invention (= active 
compounds) are preferably mixed with suitable pharmaceutical auxiliaries and further processed to give 
suitable pharmaceutical formulations. Suitable pharmaceutical formulations are, for example, powders, 
emulsions, suspensions, sprays, oils, ointments, fatty ointments, creams, pastes, gels or solutions. 

; . Jhe.ph.armaceutical. compositions according to the Invention.are preparedly methods known per se. 
The dosage of the active compounds takes place in the order of magnitude customary for PDE 
inhibitors. Thus topical application forms (such as, for example, ointments) for the treatment of 
dermatoses contain the active compounds in a concentration of. for example, 0.1-99%. The dose for 
administration by inhalation is customarily between 0.1 and 3 mg per day. The customary dose in the 
case of systemic therapy (p.o. or i.v.) Is between 0.01 and 10 mg per kilogram per day. 
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Biological Investigations 



The second messenger cyclic AMP (cAMP) is known for inhibiting inflammatory cells and ceils respon- 
sible for the immunological response. The PDE4 isoenzyme is widely distributed in cells associated 
with the initiation and spreading of inflammatory diseases (H Tenor and c Schudt, In "Phosphodiester- 
- ase Inhibitors", 21-40, "The Handbook of Imrnunopharmacology", Academic Press 1996); its inhibition 
results In the increase of Hie intracellular cyclic AMP concentration and thus In the inhibition of cellular 
activation (JESouness etal., Immunopharmacology 47: 127-162, 2000). 

The anti-Inflammatory potential of PDE4 inhibitors in vivo has been described in various animal models 
(MMTeixeira, TIPS 18: 164-170. 1997). To examine the PDE4 Inhibition on a cellular level (in vitro), a 
large number of proinflammatory responses can be measured. Examples are the superoxide produc- 
tion of neutrophilic (C Schudt et ah, Arch Pharmacol 344: 682-690, 1991) or eosinophilic (A Hatzel- 
mann et al., Brit J Pharmacol 114: 821-831, 1995) granulocytes, which can be measured as luminol- 
enhanced chemlluminescence, or the synthesis of tumor necrosis factor alpha (TNFa) in monocytes, 
macrophages or dendritic cells (Gantner et al., Brit J Pharmacol 121: 221-231, 1997 and Pulmonary 
Pharmacol Therap 12: 377-386. 1999). The immunomodulatory potential of the PDE4 inhibitors 
furthermore becomes apparent by inhibition of T-cell responses such as cytokine synthesis or 
proliferation (DM Essayan, Biochem Pharmacol 57: 965-973, 1999). PDE4 inhibition by the substances 
according to tha invention is thus a central indicator of the suppression of inflammatory processes. 

Some of the cells involved in inflammatory processes contain, in addition to PDE4, also the POE3 
isoenzyme which likewise contributes to the total cAMP. metabolism of these cells. Examples <are 
endothelial cells, mast cells, T-cells, macrophages and dendritic cells. In these cell types, the Inhibitory 
action of PDE4 Inhibitors can be enhanced by additional PDE3 inhibition. In the case of (respiratory) 
smooth muscle cells, inhibition of the PDE3 activity is furthermore important for (broncho)relaxation 
(A Hatzetmann et al., in "Phosphodiesterase Inhibitors", 147-160, "The Handbook of Immunopharma- 
cology", Academic Press, 1996). 
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A. Methodology 



1 % Inhibition of PDE isoenzymes 

The PDE activity was determined according to Thompson et a). (Adv cycl Nud Res 10: 69-92, 1979) 
with some modifications (Bauer and Schwabs, Naunyn-Schmiedeberg's Arch Pharmacol 311 : 193-198, 
1980). The test samples contained 20 mM Tris (pH7.4), 5mM MgCI* 0.5 pM cAMP or cGMP, 
[ 3 H]cAMP or [ 3 H]cGMP (about 30 000 cpm/sample), the PDE Isoenzyme-specific additives described 
in greater detail below, the indicated concentrations of Inhibitor and an aliquot of the enzyme solution In 
a total sample volume of 200 pi. Dilution series of the compounds according to the invention were 
prepared in DMSO and further diluted in the samples [1:100 (v/v)]. to give the desired end 
concentration of the inhibitors at a DMSO concentration of 1% (v/v), which for its part has only a minute 
effect on PDE activity. 

After preincubation at 37°C for 5 minutes, the reaction was started by addition of the substrate (cAMP 
or cGMP). The samples were incubated at 37°C for a further 15 min. The reaction was terminated by 
addition of 50 pi 0,2 N HCI. After cooling on ice for 10 minutes and addition of 25 pg S'-nucleolidase 
(snake venom from Crotalue atrox), the mixture was again incubated at 37°C for 10 min and the 
samples were then applied to QAE Sephadex A-25 columns (sample volume 1 ml), The columns were 
eluted with 2 ml of 30 mM ammonium formate (pH 6.0), The radioactivity of the eluate was measured 
and corrected by the corresponding blank values (measured in the presence of denatured protein); the 
blank values were less than 5% of the total radioactivity. In no case did the proportion of hydrolyzed 

nucleotide exceed 30% of the original substrate concentration. - - - a : .. — . - 

* 

PDE3 (cGMP-lnhibited) was investigated In homogenates of human platelets (see Schudt et aU 
Biochem Pharmacol 1991 : 4£. 153-162) using cAMP or cGMP as substrate. 

PDE4 (cAMP-speclflc) was investigated in the cytosol of human polymorphonuclear leukocytes 
(PMNL) psoiated from leukocyte concentrates, see Schudt et ah, Arch Pharmacol 1991: 34*. 6B2-690] 
using cAMP as substrate. The PDE3 inhibitor motapizone (1 pM) was used to suppress the PDE3 
activity emanating from contaminated platelets. 



The IC 50 values were determined from the concentration-inhibition curves by nonlinear regression. 
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B. Results 



In table 1 below, the inhibitory concentrations according to section A1 Onhibitory concentrations as -log 
IC S0 (mol/I)] are indicated for a number of compounds according to the invention for the PDE4 and the 
PDE3 isoenzyme. The number of the compounds corresponds to the numbers of the examples in the 
section End products. 



Table 1 





PDE4 


PDE3 




[-log ICso, mol/I] 


1 


9.8 


7.3 


2 


9 


7.6 


3 


9.4 


7.5 


4 


9.3 


7.4 


5 


9.2 


7.1 


6 


9.2 


7 


7 


9.6 


7.5 


a 


9.8 


7.3 


11 


8.9 


7.1 


12 


8.8 


7.1 
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Patent claims 


1 . A compound of formula 1 , 






HsT J 




l>H 

^k^N (1) 

-H-R4 

KO \^'(CH2) n — OR© 
CH 3 


In which 




R1 is 1-4C-alkyl. 

R2 Is hydroxy!, 1-^C-alkoxy. 3-7f>cycloalkbxy t '3-7C-cycl6alkylmelhoxy, or; i-4C-:aikoxy ' which is 


completely or predominantly substituted by fluorine, 
R3 is hydroxyl, 1-4C-alkoxy. 3-7C-cycloalkoxy, 3-7C-cycloaIkylmethoxy, or 1-4C-alkoxy which is 


completely or predominantly substituted by fluorine, 


or in which 




R2 and R3 together are a 1-2C-a|kylenedioxy group, 



R4 Is hydrogen, halogen, nftro, 1-4C-alkyl, trifluoromethyl or 1-4C-alkoxy, 
R5 is hydrogen or 1 -8C-alkyl, 

R6 is hydrogen, 1 -8C-alkylcarbonyI, 3-7C-cycl6alkylcarbony1, 3.7C-oycloalkylmethylcarbonyl f 

Arylcartoonyl or AryM -4C-alkyIcarbonyl bedeutet, 
Aryl is phenyl or phenyl substituted by R7 and/or RB, 
R7 is halogen, nltro, 1 -4C-alkyl or 1 r4C-alkoxy, 
R8 is halogen, nitro, 1-4C-alky| or 1-4C-alkoxy, 
n is 1 or2, 

a salt or an N-oxlde therof or a salt of the latter. 



« « . < < 
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2. A compound of formula 1 as claimed in claim 1 , in which 
R1 is 1-4C-alkyl, 

R2 Is 1-4C-alkoxy, 3-6C-cycloalkoxy, 3-6C-cycloa!kylmethoxy t or 1-4C-a!koxy which is completely 

or predominantly substituted by fluorine, 
R3 Is 1-4C-alkoxy t 3-6C-cycloa)koxy. 3-6C-cyctoalkylmethoxy, or 1-4C-alkoxy which Is completely 

or predominantly substituted by fluorine, 
R4 is hydrogen, halogen, nitro. 1-4C-a|kyl, trifluoromethyl or 1-4C-alkoxy, 
R5 is hydrogen or 1-4Calkyl, 

R6 is hydrogen, 1-4C-a!kylcarbonyl, 3-7C-cyc!oalkylcarbonyl, 3-7C-cycloalkylmethyIcarbonyl t Aryl- 

carbonyl or Aryl-1-2C-alky!carbonyl, 
Aryl is phenyl or phenyl substituted by R7 and/or RB, 
R7 is halogen, nitro, 1-4C-alkyI or 1-4C-a|koxy, 
R8 is halogen, nitro, 1-40a!kyl or 1-4C-alkoxy, 
n ls1or2, 

a salt or an N-oxide therof or a salt of the latter, 

3. A compound of formula 1 as claimed in claim 1 , in which 
R1 is methyl, 

R2 fs 1-4C-alkoxy, 

R3 is 1-4C-alkoxy, 

R4 Is hydrogen, 

R5 is 1-4C-aikyI, 

R6 is hydrogen, 1-4C-alkylcarbonyl, Arylcarbonyl or AryM-2G-alkylcarbonyl, 

Aryl is phenyl or phenyl substituted by R7 and/or R8, 

R7 is nitro, 1-2C-alkyl or 1-2C-alkoxy, 

R6 Is 1-2C-alkoxy, 

n is 1 or 2, 

a salt or an N-oxide therof or a salt of the latter. 

4. A compound of formula 1 as claimed in claim 1 , in which 
R1 is methyl, 

R2 is methoxy or ethoxy, 
R3 is methoxy, 
R4 is hydrogen, 
R5 is isopropyl. 
and in which either 

R6 Is hydrogen, benzylcarbanyl. 4-nltrophenyIcarbonyl, 3,4-dimethoxyphenylcarbonyl, 3,5-dimeth- 

oxyphenylcarbonyl or acetyl and 
n isl, 



or 



4. SEP. 2002 14=30 ALTRNP PHftRMP- RG 

1088EPORD01 09023^^ 



NR. 352 S. 37/38 



-30- 

R6 is phenylcarbonyl, benzylcarbonyl or 3,4-dimethoxybenzylcarbonyi and 

n is 2, ' 

a salt or an N-oxide therof or a salt of the tatter. 

5. A compound of formula 1 as claimed in claim 1 1 in which the hydrogen atoms In positions 4a and 
10b are In the cis position relative to one another. 

6. A compound of formula 1 as claimed In claim 1 which have with respect to the chiral centers the 
configuration shown In formulae (1 *) or (1**): 




7. A compound of formula 1 as claimed in claim 1 for treating diseases. 

8. A pharmaceutical composition comprising one or more compounds of formula 1 as claimed In 
claim 1 together with customary pharmaceutical auxiliaries and/or excipients. 

9. The use of a compound of formula 1 as claimed in claim 1 for producing pharmaceutical compo- 
sitions for treating respiratory disorders and/or dermatoses. 

10- A method for treating illnesses in a patient comprising administering to' said patient a therapeuti- 
cally effective amount of a compound of formula 1 as claimed In claim 1. 



11. 



«rfiNfl PHftRMA PtG 
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Abstract 



Compounds of a certain formula 1. in which R1, R2, R3, R4, R5 and R6 have the meanings indicated 
in the description, are novel effective PDE3/4 inhibitors. 



